Characterization of the neurons of the mouse hypogastric ganglion: morphology and electrophysiology.
The somata of mouse hypogastric ganglion cells injected with Lucifer yellow were ovoid in shape, lacked dendritic processes but gave rise to a single axonal process. Antidromic activation demonstrated that some of the cells contained in this ganglion innervated the vas deferens. The passive and active membrane properties of the ganglion cells were determined in current clamp experiments. Cells fired tetrodotoxin-sensitive action potentials in response to intracellularly-applied depolarizing current. In voltage clamp evidence was obtained for both a persistent inward calcium current at potentials between -30 and -40 mV and a transient calcium current evoked by step depolarizations to around -20 mV. In current clamp, however, cells did not fire calcium action potentials in the presence of tetrodotoxin. Three potassium currents, IM (blocked by 1 mM barium and by 30 microM bethanechol), IA (blocked by 2 mM 4-aminopyridine) and IK(Ca) fast (blocked by 100 microM cadmium and by 5 mM tetraethylammonium) were characterized in these neurons. In addition, IK(Ca) slow was observed in a small proportion of cells. Fast, all-or-nothing, excitatory synaptic potentials were recorded in response to single stimuli applied to the afferent fibres running to the ganglion. In most cells the excitatory synaptic potentials were suprathreshold for action potential initiation and were markedly reduced or abolished by 100 microM mecamylamine, 1 mM hexamethonium and following desensitization to 100 microM nicotine. Excitatory synaptic potentials arose from stimulation of a single presynaptic nerve process and are typical of strong synaptic inputs.